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(54) SEMICONDUCTOR LASER ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To operate a semiconductor laser having a 
light emitting active layer region composed of GalnN/AIGaN, at a low 
threshold value. 

SOLUTION: A GaN buffer layer 2 and an N-type GaN optical waveguide ^' l0 
layer 3 are grown on a substrate 1, and an insulating mask 14 is formed. 
Again the N-type GaN optical waveguide layer 3, an N-type AIGaN 
optical waveguide layer 4, a strain compensation multiquantum well 
active layer 5, a P-type AIGaN optical waveduide layer 6, a P-type GaN 
optical waveguide layer 7 and a P-type GalnN contact layer 8 are 
selectively grown. The strain compensation multiquantum well active 
layer 5 is formed by joining a quantum barrier layer of undoped 
AI0.10Ga0.90N to a quantum well layer of undoped GaO.20InO.80N. By 
constituting a light emitting active layer as the strain compensation 
structure by the quantum well layer of GalnN and a quantum barrier 
layer of AIGaN, an energy barrir of In composition of the quantum well 
layer and the AIGaN quantum barrier layer is increased. Thereby a laser 
element is obtained wherein electron and positive hole carriers are 
sufficiently confined in the quantum well layer, generation efficiency of 
optical gain is high, and operation at a low threshold value is possible up 
to a high temperature. 
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